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I. 

1.1 

1.2 

Introduction 

General 

Presented in this report is our analysis of hydraulic con­

ditions of the proposed Agua Fria Channel including the 

proposed McDowell Road Bridge, from McDowell Road to Thomas 

Road, for 91,000 cfs. 

Mathematical hydraulic modeling techniques were employed 

utilizing the HEC-2 computer program for the analysis of 

the existing conditions, and the channel, with the pro­

posed bridge improvements at McDowell Road. 

Available Information 

The analysis presented in this report is based on the 

following information: 

1. Aerial photographs by Kenney Aerial Mapping dated 1/21/81 

and 2/20/80. 

2. 1" = 100', 2' C.I. contour maps by Kenney Aerial Mapping, 

based on 1/21/81 conditions. 

3. 1" = 200', 2' C.I. contour maps, by M.C.F.C.D. and U.S. 

Army Corps of Engineers, dated April 20, 1982. 

4. Digitized crossections based on 4/20/82 M.C.F.C.D. Maps 

as digitized by Dibble and Associates. 

5. Proposed channel profile and crossection by Dibble and 

Associates. 

6. Proposed bridge improvements by Hoffman-Miller Engineers. 

7. Preliminary and Final Geotechnical Investigation Reports 

by Sergent Hauskins and Beckwith, 1982. 
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II. 

2.1 

8. Preliminary Report - HcDowell Road Bridge at the Agua 

Fria River - 100,000 cfs Bridge Feasibility, April, 

1981 by SCI Consulting Engineers, Inc. 

9. Design discharge of 91,000 cfs by M.C.F.C.D. 

10. "HEC-2 Water Surface Profiles", u.s. Army Corps of 

Engineers, 1976. 

11. FHA, u.s. Department of Transportation (1975), Highways 

in the River Environment, Hydraulic and Environmental 

Design Considerations. · 

12. Leopold, Bagnold, Wolman and Brush (1960) Flow Resis­

tance in Sinuous or Irregular Channels, Geological 

Survey Prof. Paper 282-D. 

13. Culbertson, Young and Brice (1967) Scour Fill in Alluvial 

Channels with Particular Reference to Bridge Sites, u.s. 

Geological Survey, Open File Report. 

14. Henderson, (1966) Open Channel Flow, Hacmillan. 

Site Description 

Geomorphology 

Agua Fria River is a braided river with significant meanders 

of its thalweg in places. Generally, braided rivers are con­

sidered as aggrading in their natural undistrubed state. 

~fuere mans activities may modify such streams their fluvial 

characterisi tics may be modified. This was apparently the case 

at the Indian School Road . Bridge crossing. The construction 

of the bridge and an associated downstream gravel mining oper­

ation has modified a short reach of the stream into a de­

grading mode. The Simons and Li Report estEmated a total 

general regional scour and local scour of 30+ feet at the 
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Indian School Road Bridge which may have occurred in the 1980 

flood. The bridge failed due to scour at two of its piers. 

These piers were supported by spread footings placed 25 feet 

below the streambed. 

Boring information developed by Sergent Hauskins & Beckwith 

Consulting Geotechnical Engineers indicates that materials 

in the area of the proposed bridge and proposed realigned 

channel are generally fine sands and sandy silts with some 

traces of gravel. The Dso size is on the order of 0.3 to 

0.4 mm with the largest size being generally less than 1/4 

inch. Materials of this nature generally exist at the pro­

posed bridge alignment to a depth of about 25 feet where 

gravel and other hard material prevent augering. 

Visual inspection of the site and study of aerial photographs 

taken during the February 1980 flood indicate that the Agua 

Fria River, in the vicinity of McDowell Road is a wide meander 

which probably extends as far east as it can or has extended 

historically. Just downstream from McDowell Road there is a 

sharp "dog leg" to the west suggesting that the river may be 

difficult to control and realign in this area. 

Currently, there is a gravel mining operation several hundred 

feet north of McDowell Road and in the main meander of the 

Agua Fria River channel. The proposed realignment of the 

river is to the west of the gravel operation. 

-3-
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2.2 

III. 

According to the Simons and Li Report, which reviewed the 

general geomorphology of the Agua Fria River and its trib-

utaries upstream, no new major changes are expected in the 

future due to modification by man. Consequently, major 

regime changes are not anticipated or evaluated as part of 

this project. 

Hydrology 

The largest recorded flow in the river, since the construe-

tion of the Lake Pleasant dam in 1927, was the 66,000 cfs 

released on February 20, 1980. The maximum discharge of 

record prior to the dam construction is 105,000 cfs that 

occurred in January, 1916, and November 1919, and is the 

greatest since 1889. 

The u.s. Army Corps of Engineers published on March 4, 1981 

the following discharges for the Agua Fria River at the 

McDowell Road: 

10 year - 16,000 cfs 
25 year - 49,000 cfs 
50 year - 69,000 cfs 

100 year - 91,000 cfs 
S.P.F. 137,000 cfs 
500 year - 182,000 cfs 

The 100 year discharge of 91,000 cfs was selected by the 

FLOOD CONTROL DISTRICT of MARICOPA COUNTY as the design 

discharge for this project. 

Flow Resistance Coefficient 

For the purpose of the HEC-2 backwater analysis, the following 

Mannings "n" values were used: 

-4-
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IV. 

4.1 

a. I-10 to McDowell Road (Downstream of the proposed 

bridge). The channel is expected to remain in its 

existing condition with westerly overbank n = 0.045, 

channel n = 0.035, easterly overbank n = 0.040. 

b. Underneath the proposed McDowell Road Bridge and up­

stream inside the proposed new 1100' bottom earthlined 

channel, n = 0.018. 

Scour Analysis 

General and Local Scour 

There are two types of scour that may occur: general 

regional scour and local scour. General regional scour is 

most often associated with bridge crossing constriction. 

Local scour is induced by the bridge piers. 

Assuming the proposed rechannelization occurs before the 

bridge is built or occurs simultaneously, general regional 

scour will be zero since no constriction of flow will occur. 

The average cross-sectional sediment entrainment power will 

remain constant along the channel in the vicinity of the 

bridge. Additionally, the proposed channel slope, from 1000 

feet upstream of the bridge to I-10 (1300 feet downstream), 

when realigned, is about the same as the existing regional 

slope of the Agua Fria River channel (i.e. 0.0011). As indi­

cated previously, the existing Agua Fria River channel is 

assumed to be aggrading. The new section in the vicinity of 

the proposed McDowell Road Bridge crossing will probably be 

in equilibrium over a long-term period. 

-5-
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However, the river channel is generally unstable due to its 

ability to entrain the fine soil particles in the area. With-

out significant bank protection of the proposed channel re-

alignment, short-term meanders may develop during severe or 

even moderate flooding. The thalweg will probably change 

locations frequently. Assuming the bridge abutments are 

properly protected by rip rap, the proposed bridge will act 

as a permanent structure, pinning the river at the same 

location. Any meanders that develop will probably do so 

upstream with the result that ~low might pass the bridge at 

an angle. If the thalweg is say on one side of the bridge, 

flow will be concentrated at this side while the other side 

is actually experiencing sedimentation, like on the inside 

of a river bend. To account for such a possibility, a reduc-

tion in flow area will be assumed. Haking such an assumption 

the following formula may be used (Culbertson, Young, and 

Brice, 1967): 

where y 2 is the depth of flow at bridge, Yl is the upstream 

depth, b2 is the water surface width at the bridge, and b1 

is the upstream water surface width. This equation is de-

rived from Manning's equation, continuity, and DuBey's bed-

load formula. It is generally applicable where the width 

of construction is 25 percent, or less, as verified by a 

large amount of data assembled by Griffith. Thus, assume a 
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25 percent constriction (which is considered reasonably 

conservative). 

y2 = (9.23) (1.25) 0 • 64 = 10.65 ft. 

\·vhere the upstream depth is estimated using the design 

100-year discharge and the HEC-2 computer model. The 

computed depth at the bridge using the HEC-2 model is 9.40 

feet, thus estimated equilibrium general scour is: 

Ys = 10.65 - 9.40 = 1.25 ft. 

Local scour at the bridge piers is caused by a "horseshoe" 

shaped vortex which forms on the downstream side of a pier. 

This type of scour is a major factor in most bridge failures 

(e.g. the Indian School Road Bridge). Procedures recommended 

by FHA (1975) are well documented and are appropriate to this 

analysis. Local scour at cylindrical piers can be estimated 

from the emperical formula: 

Y5 ~ 2.0 Y1 ( ~l j 0.65 0.43 
Fl 

Where Ys is the scour at one bridge pier, y 1 is the upstream 

depth, a is the pier diameter, and F1 is the upstream Froude 

N~er. This equation was developed from a large number of 

laboratory studies of cylindrical piers placed in material 

sizes very similar to those found at the proposed bridge site. 

Thus for one pier: 

Ys = (2.0) (9.23) 
( 

5 )0.65 

9.23 

0.43 
(0.54) = 9.51 ft. 

For two piers oriented parallel to the flow, a correction 

reduction is recommented (FHA Manual); thus: 

-7-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4.2 

y = (9.51) (0.9) = 8.56 ft. s 

which represents the average equilibrium local scour at a 

pier group during the design discharge. The instantaneous 

scour may be 1.3 times the equilibrium scour (FHA Manual); 

hence: 

y = (1.3) (8.56) = 11.13 ft. 
s 

As mentioned previously, there is the possibility of thalweg 

meander such that flow may be at an angle to the pier group 

alignment. Assuming a 15° skew angle to the flow, the FHA 

manual suggests a correction factor of 1.5: thus: 

Ys = (1.5) (11.13) = 16.69 ft. 

The total scour estimated for the bridge crossing is the sum 

of local and general regional scour; i.e. 

y = 16.69 + 1.25 = 17.94 ft. s 

It is believed that this estimate is conservative with a 

safety factor of about 1.5. The proposed pier depth of 20 ft. 

is adequate with a safety factor of 1.7. The I-10 bridge 

piers were constructed to a depth of 26 feet (from streambed 

to spread footing) where apparently denser material is en-

countered. 

Channel Stability 

As \vas previously stateld, the Agua Fria River in the general 

area of the project site is unstable. Usually extensive 

flood control work is required to permanently train such 

rivers. 
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Simulation using the HEC-2 computer program with a design 

discharge of 91,000 cfs indicated that the unmodified flood 

plain north of I-10 is quite extensive, being over a mile 

wide just north of the existing McDowell Road. Average 

simulated velocities are about 4.8 fps and the resulting 

Froude No. is about 0.28, which according to Leopold et al 

(1960), indicates a meandering tendency. Under existing 

undisturbed conditions, the fine grained bed materials can 

be entrained and eroded. Local armoring, which was visually 

observed, will only increase the tendency for meander deve­

lopment and the promotion of large scale eddies. 

Simulations using the HEC-2 computer program for the proposed 

rechannelization of the Agua Fria River indicate that average 

velocities may be on the order of 9.2 fps with a corres­

ponding Froude No. of 0.53. Large velocities arise from 

the fact that the flow length has been decreased by straigh­

tening the channel from Thomas Road extension to I-10. 

Average invert slopes have been increased from 0.0011 (un­

disturbed existing thalweg) to 0.00155 (minimum 0.0012 and 

maximum 0.0027). Increased velocities will undoubtedly 

entrain and erode the proposed earthlined channel. Some 

bottom erosion will occur; however, the most likely erosion 

will be the bank materials. In other words, the river will 

attempt to restore its "equilibrium slope" by cutting into 

panks and establish large meanders. If one assumes that 
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4.3 

essentially a sine wave shaped meander pattern will develop 

between McDowell and Thomas Roads, a sine function amplitude 

of about 1400 feet will be required to restore a slope of 

0.0011. This means that the Agua Fria River will poten­

tially erode a minimum 850 feet on each side of the proposed 

channel banks. On the east, this would place the river bank 

in its existing channel. Such a possibility is fairly likely 

even at much lesser flows than the design flow of 91,000 cfs. 

It is concluded from this analysis that the proposed earth­

lined rechannelization of the Agua Fria River is not a 

practical and functional design. Moreover, if a large meander 

were to develop immediately upstream of the proposed McDowell 

Road Bridge, a severe skew of the flow may result, endangering 

the bridge abutments and possibly the piers. Furthermore, 

head cutting would probably be initiated, extending upstream 

and possibly jeopardizing upstream structures. 

Channel Maintenance 

The question regarding the degree of maintenance required 

to maintain the proposed realigned Agua Fria River channel 

is very difficult to answer since very little research has 

been conducted upon frequency distribution of factors that 

affect the geomorphic process. From previous studies, we 

have some analysis of flood frequency for the site. Table 

I presents discharges for various recurrence intervals and 

the resulting theoretical hydraulic calculations using the 

-10-
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THEOREI'ICAL HYDRAULIC CALCULATIONS USING HEC2 

I FOR PROPOSED EARTH LINED OiANNEL 

1000 FEET UPSTREAM FROM MI:OWELL ROAD BRIDGE 

I 
I 

Recurrence Average Flow 

I Interval, Discharge, Velocity, Depth; Froude 
Years cfs fps ft. No. 

I 10 16,000 5.37 3.19 0.53 

I 25 49,000 7.47 6.39 0.52 

I 50 69,000 8.41 7.84 0.53 

100 91,000 9.29 9.23 0.54 

I 
I 
I 
I 
I 
I. 
I 
I 
I -11-
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the HEC-2 computer model. As can be seen, there is no 

change in the Froude No. for the various frequency levels 

of flooding. We can conclude that the Froude No. would be 

the same for smaller events. Such a Froude No. suggests 

that there is a strong tendency for the channel to meander. 

Leopold et al (1964) discusses frequency concepts related 

to geomorphic processes and concludes that small and inter­

mediate flood events are responsible for most of the sediment 

transport in streams. Scanty data that they were able to 

obtain, suggests that 80 to 95 percent of a stream's total 

sediment transport resulted from events that occurred one 

day per year. Although major flooding events are important 

in modifying the fluvial regime of rivers, they occur so 

infrequently that over a long period of time they have only 

a minor effect on the total sediment moved. Short term, 

frequent events, although they have shorter durations, tend 

to move the bulk of all sediment transported. 

This is expected to be the case with the Agua Fria River. 

The River is an ephemeral stream in the vicinity of the 

project site, flowing only in response to occasional local 

thunderstorms or infrequent general winter storms. During 

periods of moderate storm rainfalls, intermediate to low 

runoff events will result in rapid modification of the 

proposed realigned Agua Fria River. The rate that the channel 

will be modified can not be determined. However, it can be 

stated that with any moderate runoff event lasting for several 

days, substantial reworking of the channel will result, prior 

-12-
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to reaching the peak discharge of the storm event. Sed­

iment entrainment primarily occurs during the rising limb 

of the flood hydrograph and not at the peak. Sedimentation, 

particularly in long term aggrading streams, occurs on the 

falling limb of the flood hydrograph. It is conceivable 

that during an average runoff year, the realigned Agua Fria 

River channel may be substantially modified so that a slope 

similar to its natural slope would be established. 

In order to establish the upper limit Q beyond which shifting 

and meander of the proposed unlined channel would occur, 

we estimate that a single event 24 hour storm with a peak 

discharge of 5,000 cfs might be acco~~odated without major 

bank erosion. Larger particles of the parent materials 

would not be entrained and some armoring would be expected 

for 5,000 cfs or less. Meandering would occur over the 

1,100 feet invert of the realigned channel but would mostly 

be contained within the proposed channel for the hypothetical 

single event storm. 

A succession of such events over a winter period would, how­

ever, result in major shifting and modification of the pro­

posed realigned channel. If the channel were repaired and 

restored after each event (say less than a peak Q of 5,000 

cfs) , it might be possible to operate with the proposed 

channel for an unknown period of time. Larger events or a 

succession of small events in rapid order so that the channel 

could not be restored, of course, would defeat a concept of 

restoration. 
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v. 

5.1 

It is necessary to point out that the above estimates were 

made with approximate methods. If the unlined presently 

proposed channel was to be considered , a more definitive ? 
analysis would be required with a significant expansion of 

the original scope of this study. 

Mathematical Model 

Methodology 

The water surface profiles and bridge losses were computed 

with the aide of the HEC-2 computer program, developed in 

the Hydrologic Engineering Center, Corps of Engineers, Davis, 

California, by Bill S. Eichert. The computational procedure 

is similar to Method 1, Backwater Curves in River Channels, 

Engineering !-1anual 1110-2-1409, u.s. Army Corps of Engineers, 

7 December 1959. 

This method applies Bernoulli's Theorem for the total energy 

at each cross section and Manning's formula for the friction 

head loss between cross sections. In the program, average 

friction slope for a reach between two cross sections is 

determined in terms of the average of the conveyances at 

the two ends of the reach. Other losses are computed using 

one of several methods. The critical water surface elevation 

corresponding to the minimum specific energy is computed 

using an iterative process. The energy losses caused by 

bridges are computed in two parts. First, the losses due 

to expansion and contraction of the cross section on the 

upstream and downstream side of the structure are computed, 

-14-
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5.2 

then secondly the special routine computes losses through 

the structure for low flow, weir flow and pressure fl ow or 

for any combination of these. The type of flow is deter­

mined by a series comparisons. First, the energy grade 

line elevations are computed assuming alternately low fl ow 

and pressure flow control. The higher energy grade line 

elevation determines the appropriate type of flow. If 

pressure flow appears to control and the energy grade line 

is above the minimum top of roadway elevation, then a com­

bination of pressure flow and weir flow exists. If the 

energy gradient is below the minimum top of roadway, then 

pressure flow alone controls. If a low flow appears to 

control, and the corresponding energy gradient elevation 

is above the minimum top of roadway elevation, then a com­

bination of low flow under the bridge and weir flow over 

the roadway approach exists. If the energy elevation is 

below the minimum top of roadway, then low flow controls. 

Assumptions 

a. The starting elevation for the water surface profile 

computation was obtained from the A.D.O.T. to be 979.91 

at the I-10 Bridge, from their analysis of 100,000 cfs 

flow. 

b. The I-10 Bridge opening "Ylas assumed to be 1500' wide. 

c. No dyking between I-10 and McDowell Road. 

d. Debris width = 1/2 pier diameter on each side of the 

piers. 

-15-
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Sec. No. 

5.55 

5.82 

5.85 

Bridge 

5.86 

6.33 

6.71 

6.96 

7.12 

7.36 

7.65 

7.89 

•. 

TABLE II 

HEC-2 RESULTS 

SUHMARY 

Q = 91,000 CFS 

Existing Cond. 
ltl/0 I-10 Bridge 

79.9/9.3* 

82.3/7.6 

85.44/7.9 

88.59/12.8 

91.96/8.3 

93.9/7.2 

96.4/12.0 

99.78/8.8 

102.81/6.6 

I-10 Bridge + 
Channel Irnprov. 

Onl::t 

79.9/9.9 

83.5/7.2 

85.16/9.3 

85.25/8.7 

85.78/9.5 

86.67/11.3 

88.42/11.8 

89.91/11.8 

91.90/11.9 

93.71/13.7 

100.37/10.3 

* H.G.L. Elevation/Velocity (fps) 

-16-

I-10 Bridge 
Channel + Bridge 

ImErovernents 

79.90/9.9 

83.48/7.2 

85.16/9.3 

84.92/9.22 

85.50/8.5 + 0.25 

85.97/9.3 + 0.19 

86.78/11.1 + 0.11 

88.43/11.8 + 0.0 1 

89.91/11.8 + 0 

91.90/11.9 + 0 

93.69/13.7 + 0 

100.39/10.3 
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VI. Suggested Alternative Designs 

Assuming the proposed alignment of the McDowell Road is 

fixed, alternatives for rechannelization of Agua Fria River 

range from complete lining to accepting the likely con­

sequence of the proposed earth structure. Even a thin walled 

concrete channel would be a marginal design considering soils 

of the region. Differential settlement and possibly local­

ized groundwater might jeopardize such an approach. Assuming 

such a design were feasible, total 1982 project costs might 

exceed $30 million. 

The most feasible alternative from an economic standpoint 

is probably one that can utilize an earthlined channel. 

To do this, however, will require substantial reduction in 

the velocity from that anticipated in the proposed channel. 

There are two basic ways to achieve this: (1) enlarge and 

lengthen the channel or (2) enlarge and decrease the slope 

of the channel. The first method would essentially be to 

force meanders in the channel where the engineer wants them 

and hope they will remain stable. This method is not re­

commended. The second method is recommended, and consists 

of constructing drop structures in the channel invert. 

Local bank rip rap will be required to maintain the in­

tegrity of the drop structures. Only two drop structures 

shouldbe required two feet in height to achieve the desired 

slope. Flow area would have to be increased by about 20% 

(e.g. widen proposed channel to 1300 feet). Drop structures 

need not be massive vertical type structures but could be 

prone as shown on the attached sketch. 

-17-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

They could be constructed from large angular blocks and 

gunnited as well as constructed from concrete. Stilling 

blocks are advisable on the downstream apron to ensure that 

flows return to a tranquil state. 

The proposed alternative would probably not exceed a 1982 

project cost of $8 million. Further, conceptual as well as 

detailed studies are required to firm up alternatives and 

their costs. 
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2' 

SCHEMATIC DIAGRAM OF 
PRONE DROP STRUCTURE 
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HEC-2 RESULTS FOR 
EXISTING CONDITIONS 
Q = 91,000 cfs 
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------------- ----------------- - --

4 • .3 -+•4 o.2 
739.1 1ou.o 70.3 

s.J 4.Q 2.1 

'J,713 fEd 

o.o 1000.56 o. 77 3.37 
8473, o. 7827. 3482. 
u.o .. s O.ll35 0.040 0.038 

2 0 0 o.o 

'i29,J ItO l t 7 341,7 JH. 7 o57,3 
11,5 l.i::~O 10,9 J0,2 9,6 

o.ou 99 (. 00 
'J2b. 9~1.00 

'j'-)0,00 b30U.~5 
~o29,7~ l093u.oo 



- - - - - -
-~-- --- --- ------- ·- · --· - ---- - --------

SEC NO 
Q 
TIME 
SLOPE 

DEPTH CWSEL 
. QLOl:l ___ I} Ch ____ _ _ 
VLO~ VCH 
XLObL XLCH 

. j fLOW DISTRIBUJION FOR SECNO= 
' . [__ . 

CRIIIJS 
QROil 
VROti 
XLObR 

7.65 

-
WSELK 
AL 03 
XNL 
JTR I AL 

-
EG 
ACH 
XNCH 
IDC 

cw ::. lL= 

-
HV 
AROU 
XNR 
ICONl 

-
HL 
VOL 
WTN 
CORAR 

99 9 .78 

- - -
ULOSS 
hi A 
t.LMIN 
lOPWlU 

bANK t.LEV 
Ll::fT/1-<! GHT 

S~TA 
[ i'iQST 

-
STA= 6300. 

PER 0= 
AREA= 

VEL= 

71~:to:· - - · ·9o9o. 9970. 1oooo. 
o.2 

10070. 10J1u. 1052Jo 10620. 10930. 

i . I 

•. J 

5.1 20.0 
1564.8 5276.0 

3. 0 -- . J. 5 

*SECNO 7.885 ·- ·-· 

4.4 
1563.6 

2ob 

3280 CROSS SECTiON 7•89 EXTt:NOlD 

7.89 12.81 1002.81 o.o 
9}000. 23843. o. 67157. 

o.52 2o48 o.u 6.1J 
o.oo1 Hl9 17~0. l!":lou. 1450. 

fLOW D!STRIHUTIUN f..~~ ~ECNQ=_ ________ 7oB9 

J.1 15.9 13.9 8.1 2'Jo4 
68.3 41~·4 1866.4 1633.1 cJ-,7.7 303V• o 

3.0 6.7 7.7 7.7 8.4 Do 8 

12.81 fEd 

o.o lOOJ.27 0.46 2.68 0.03 loou.oo 
9o18. o. lQ~50. 415t3. lO'i'io 1ouu.oo 
0.0'+5 0.035 0.040 0.037 ~9 0.00 68J J .tJO 

3 0 0 o.o ~c16.~0 ilOSu.oO 

·--- --- --- -- --- CWSlL= . 1002·81 

-

STA= 6834. 8620. 8930. 9620. 
5.9 

2178.8 
PER Q= 11.0 5.1 

9'150. 10000. 
0·4 

140o5 

10100. 10490. 107'10. 10840. 11050. ,. 
. AREA= 4590~1 ·- i~51.1 

VEL= 2•2 3.2 2.5 

)od 

125-,.3 
2.8 2·3 

4.1 24.2 22.J 4o} 19.2 
731.0 3775.9 Jc4J.O 57U· ~ 2630.1 

5.1 5.8 6.3 Oo5 6,6 

*SECNO . a·. fso ---- -- - - ---------------
I · ~ 

3265 DIV IDEO fi,.U~/ _ ----- ·· ·-- ·- · ____ _ _ .. _______ ____ __ ·-·· _ ... _ ___ -·- -·-·----·- · · --· -

JZ80 CROSS SECT10~ 8ol8 EXTENDtO 

v 1 3301 HV CHANGED MOHt THAN HVINS 

. 8.18 
~1000. 

o.S7 
0.004194 

11.42 
18473. 

4.31 
lo!:>O. 

100!:i.42 
o. 

o.o 
1580. 

o.o 
7?.5d. 

9.94 
1550. 

.FLOW OISTRl~UTI~N FOR SECNO= ... 8el8 

5.43 fEET 

o.o 1006.70 }.~«) 3.19 
4289. o. 72Y7. 4746. 
0,045 0.035 0.040 0.037 

2 0 0 o.o 

CWStl= 1005.42 

O.C!:l 1oo~.oo 
122"/. 1ov~.oo 

'i94,00 7345. 7J 
co71.94 lloou.oo 

STA= 7346. 8410. 9450. 9560. 1oooo. 
c:.1 

414.6 

10160. 10400. 1052Uo 10600, 11000. 

4.6 

4o7 35.Y 15.8 
59tlo2 2702.4 1251o2 

7.2 12.1 11.5 

5.7 17·6 
':J74.1 ~17Uob 

9,0 7o4 
1 
.• ,--- PER a= · · lo.8 ·-- - 3.o - ···· 4.3 

, . AREA= 2558.1 719.3 596.9 

~~- ~~ _ VEL= 3.9 3.8 6.6 

I ~ ------ ------ --- -- -- -----. ----- ---------
1 ~ 

\1 -- - 4··- -·- · ·---- ·-··- -··- -·----· - ·- · -·--··-- -- - ~·--

- - - -PAGE 8 



1- - - - - - -, I 

' I 

SEC NO 
a 
TIME 
SLOPE 

DEPTH CWSEL CRiwS 
OLOo .. __ QCH . __ ____ QROU 
VLOb VCH VRO~ 
XLObl XLCH XLO~R 

'I "SECNO 8.190 
• : ____ 3685 20 TRIALS ATTt:MPTf:li \'ISEltCWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENlRGY 
3720 CRITICAL U~PTH ASSUMED 

8.19 11~23 1006.2) 
9}000. 156b8. 27676. 

o.S7 3.97 12.1o 

loo6.23 
47636. 

6olb 
~o. · · ~-- -- o.oo6914 ::>o, __ so. __ _ 

fLOW DISTRIBUTION fuR SECNO= d.l9 

\oiS t: LI\ 
ALOd __ 
XNL 
ITR lAL 

0. 0 . 
3940. 
0,0'+5 

20 

-
EG 
AC11 
XNCH 
IDC 

1007·27 
2~U7, 

o.u35 
6 

CwSc.L= 

- - - - -
HV 
AROI:i 
XNR 
ICONT 

1o04 
7736. 
0.040 

0 

}00bo2) 

HL 
VOL 
WTN 
CURAR 

o.n 
4760. 
0.037 
o.o 

VLOSS 
I ~lA 
EU111~ 
lOPW1l) 

o.oc 
1232. 

'i95,00 

UANI\ ELEV 
LEfT / t<l<.J HT 

S!:>TA 
t.l•uST 

l004oOO 
100J,OO 

73)2 • . ,2 
Jbt!.7.4b 12960·00 

- - ---PAGE 9 

STA= 7333. 8UOQ, ti54u, ~340. 97jQ, 10090. 10220. l060U• 10bl0, 11000• llj60. 11540, 11810, 
PlR 0= 1.0 3.1 5.0 2.1 )uo4 3.1 5,4 J,u ::>.8 6,1 3,b 6,5 

- ~ AREA= 1428.0 747,'+ 1. 228.2 54<t.J 22b1.4 419,8 892•0 ~73.1 70d• S 932,4 53b,c 871,8 
VEL= 4.4 3,8 3,7 3,5 lc•l 6.7 5,5 6,0 7,4 5,9 6,4 6,7 

) 5TA= 1181Q! 12.~~_i). 12~~· - 1261Q, ____ l?B90._ 12900. __ . _ ___ _ 
, PER a= 3. 5 5. 3 3. 6 4, 5 1 ol 
• AREA= 602.6 ~53.2 506.4 613.~ 22o.6 

__ VEL= ___ 5.2 _ ___ _ __ 5,6 ____ 6.4 . 9.1 '+•5 

: [sP~q~~-- Pii!PG< _ _____________________ ----- -- ····---·-- --- · ---- ----· --- - ··· 
I 

·' ! 58 XI< )(KOR CUFQ ROLEN BWC BWP BARt: A 

1 
.. i___ 1. 9? _ _ __ ~? ! .~_u ________ 2 !lQ. _________ o_! 9 _____ 6_9_9_\cl. oo ___ p oq. 90. _ ?~ 150. oo 

"5ECNO 8,200 
CLASS A LOW FLOw 

ss 
0!0 

ELCHU 
_ 99).00 

ELCHu 
993~ 0.~--. 

: ~~~- 3420 ~R;~G_~ - W.S.- ~ -~~~-.~~ --~~;~Gt: Vt:LOCl TY=t 1,41 CALCULATED CHH~NEL AR EA:, 64764. 

• EGPRS EGLwC HJ OwllR OP~ tjARlA 

I o.o 1oo7.41 o.s4 o. ~1ooo. 22150. 

' TRAPEZOID 
ARt: A 

t~3Joo. 

8.20 
91000. 

0.57 
0,003936 

11.77 
187~5. 

3.56 
15, 

1o06.77 
. ?3933, 

9,64 
1~. 

· \ FLOW OISTRIBUTIUN FUR SECNO= 

o.o 
48342. 

5.co 
15. 

8.20 

o.o 
S265, 
0,045 

0 

1007.41 
2<+U3, 
u.v35 

0 

CWSt:L= 

0.64 
nn. 
0,040 

0 

l006.n 

0.14 
"•766, 
0,037 

o.o 

ELLC 

ilJ10.0U 

o.o 
1234. 

~9':).00 
~b92,5J 

l.LTRD 

1014.00 

100'+.00 
lOUJ,OO · 

726"l .... b 
l296U.OO 

) 

-
I' 



,-
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' / sEcNO oEPrH cwsEL Ckl '(js wsr..LK E.G t-,v r1L vLoss tjANI'\ t:LEv 
· • . . ... a .. . OL01.1 _____ . UCH __ _ . OkOu . .... ALOfJ ACri AliOB VOL IWA Lt..fT/r<i GHT 

· SLOPE XLOtiL XLCH XLOHR lTRlAL IDC lCONT CORAR lOPWl~ E.~OST 
·r TIME VLUb VCH VROu XNL XNCH ANii WTN ELMIN SSTA 

: STA= 7267. 80bU~ HS~o. b980. ~3~0. ~730. 10090. l022u• lUbOO. 10810. llUOOo 11360. 11540. 

j·_L ____ P~:E~~ - ·- 1a56:~---99~:; ---- e!4Z:~ - - ---tl"i~:~ -- 1s~:i -- 2<+~~:i ·49~:~ --- :tu9~:~ - . 68b:~ --- 81~:~ 112*:~ 63~:~ 

1

.. VEL= 3.8 3.5 3.3 3.6 J•2 9.b 5.6 4.7 Sol 6.1 5.0 5.4 
·· _ _ STA= ~1540. 118 .~0. 12090. ~c440 • .. 12610. 12dOO. 12960. 
' PER Q- 6.3 3.8 5.o J.~ 4.4 1.4 

I· AREA= 1018.2 754.4 1042•9 5~1.1.6 7lo·5 313.4 

I. ·• __ _ . VEL= ... ~·6 ------- ... 4.1) . ______ .4•9 ___ . . !:lo"+ ::>.6 3.9 .. 
i- 0 SECNO 8.210 

I ·----., 

i · 
J ,. 1, 
•" 

8.21 
91000. 

0.57 
0.002246 

12.24 
- 300~0. 

3.69 
~o. 

1007.24 
. 490'+. 

8.85 
so. 

o.o 
56046, 

4. 77 
so. 

o.o 
8}~u. 
o.o-.5 

2 

1001.59 
~::>4. 

O.U35 
0 

~ ~ L ... !C_LOW DISTRif!_LJTION_fU~- SECNO=._ _______ §!~1 ______ _____ ~WSE.L= 

0.35 
11761. 

0.0'+0 
0 

. 
1007.24 

0.15 
4787, 
o .• 037 
o.o 

o.oJ 
1.:!40. 

'i9::i.OO 
::> ::.84.4~ 

1ooo.oo 
<J S. b.OO 

i::94!:l.l0 
85(!':1. :)5 

I 
I·' STA= 2945. 

PER Q= 
AREA= 

VEL= 

401JO. 4700. 5330. 
5.8_ 

1725.4 
1.1 10.8 

540::0. 
4.0 

5~50. 
4.7 

811.0 

5610. 
5,4 

554.3 

~65 ;,. 

4.7 
469.5 

S70U. 6430. f)OO. 6400. 

2365.4 2617.1 
3.8 i:!o9 3.1 

63 1· 5 
5.7 S.3 8.8 

3.9 22.J 14.4 ' 15.7 
~61.~ 3824oJ 3152.7 3b42.o 

7~7 ~-3 9.1 4.2 3.~ 

< i OSECNO 8.21~ 

' ' 32~? 0 IV IQfQ _ fLUIL ________ __ __________ . ___ __ ---·--- ··-- --· 

8.22 27.42 1007.42 o.o o.o 1001.67 0.24 0.07 o.o1 1oou.oo 
91000. 699o5. o. ____ .fJ035. 17275. o. 584d. 4827. 12413. 1oou.oo o.S8 ___ -- 4.05----·--- o -~u 3.60 

--- . 
0.045 0.035 0.040 0.037 '>'tlO.OO 7104 • . 4 

: I 0.000435 1.10. au. 80. 2 0 0 o.o J~1~.77 10614.55 

r-
fLOW DISTRIBUTION fUR SECNO= 8.22 CwSf:L= 1007.42 

.. , - - S T A= 11 0 5 • 8440. 
6.} 

3692.3 

9480. 
4.6 

2941.8 

9620. 9920, 9960. loooo. l016U• 104o0. 10560. lvbl5 1 
0.6 

249,6 I­

I ~ 

PER Q= 
AREA= 

VEL• 

*SECNO 8.410 

1.5 · 1.4 

4.1 
1219.5 

3.1 

. - - .... . - -- -- --- ·· - -·-·------ -- -- ---· -- -- -- -

I' I . . . . . .. . . . .. . .. . 

hl
---- --- - -- -- ----- ---- --- ----- ·--

55.4 ~.) 
B12 ·t.4 tJCj7.o 

o.O:: ~.4 

------------- ------ - - ·· -- - - ·- - -- . - ··-- -· . ·- .. 
-------- -----··- --- ·--- - ------- ----

l. 4 
397.0 

3.1 

3.8 15.3 
1188.0 J-:l75.9 

2.9 3.9 

3.4 
834o0 

3.7 2.3 

0,6 
209.8 

2.4 

8530. 

-



- - - - - - - - - - -~t---- --·----- -------------------· ... . ···--·-··. 
r. SECNO DEPTH CW~EL CRI~S WSiLK EG HV HL 

_____ _ Q .. _ .... . OLOQ ___ __QCH _______ QRQI;j ___ _ ALOd ___ ACrl _ ARO~ -- VOL 
TIME VLOb VCH VROB XNL XNCH XNR WTN 
SLOPE XLObL XLCH X LOUR ITt1IAL IOC ICONT CORAR 

- --·---- -- - ·· ----- -- - - -- .. ... -- - -- ----·-· --- ------ -----·- -- - .. .. -- ····-· - -- ----- --

. · I 

- -
ULOSS 
lwA 
c.LMIN 
IOPwiD 

tlAN K ELEV 
Lt.fT/ RL)11T 

~~TA 
£!'luST 

: ~--- 32E!~- D 1 VI DE:D fL 0W ·---- - -----·------- - --- .. __ __ __ ·- - -- ... .. __ . . .. .. .. _ .... __ . .. _ _ _ ..... _ 

" 3280 CROSS SECT&ON 8.41 EXTENDtD 27.74 fEtT 

1·: - ·-- ·-- ~~ ~ ~ ~ ~- - - - ~ ~~;~~ ----ioo 1 ~ ~ ~ ·- ~-s~~~. - --·-· -7 ~~ ~ -. 100tio19 Q.46 0.46 o.o-, 9 9-i ·OO 

1
· ·--· o.63 .. 2.13 ... . o.u ___ S.i.lb ___ o.o45 

q o.oooS07 9~o. 1ooo. 1ooo. 2 I , . 

o. 129C~. 5301:1. 1323. 9':1'1.00 
u.v35 0.040 0.()37 '17d.OO 741:11.3~ 

0· 0 o.o J~~1.1o l1oou.oo 

C'tiSLL= l007o73 

-

IJ - rLow -DI~TRieuTI0N fOR sEcNo= 8.41 

1

!, !_ sTA= _7481. 922o. _ _ 97~o. 99~o. 1oouo. _ 10~10. 1o7oo. 1075v • . 108BO. 11ooo. 
" PER Q- 3·5 .J.J 7.9 1•1:1 13.6 3.5 8.3 32.2 zS.9 

j '' . AREA= 3009.3 1518.4 2047.0 48o.8 38l~•1 78p.3 1136.8 373S.o 344ti•c 
i>-··· VEL= . 1ol _ ___ __ 2.0 __ ___ __ 3.5. ........ J•~ -- - J.2 . ... . 4.9 .. 6.6 7.~ o.8 

I . «tSECNO 8.500 

3265 DIVIDED fLUW 

rr···· ~no f" Hii' CHA NGED - ~1Q~t: THAN -rlV ftJS ___ _ ··- - ·- ---- --·-- -· ··- ··- ··--. -····- -· - --·· -· ····-- -··· · .. 

~3685 20 TRIALS ATTLI'IPJEO 't<St:LtC~I SEL 

I 
.. , -3693 . PROBABLE M&NII~IUM . SPECif -IC -ENERG Y _ _ ______ ___ ........... . . . -- . - .. . -- · . 
• 3720 CRITICAL DEPTH ASSUMED 
• a.so 1o.os 1oos.os looa.o5 o.u 1o1u.oo 1.95 o.s9 

- 9iooo.-· - f35J4. - - -·-·-· o : ---· 77466. ·· .. 34J1. · · ·· ·a. · 6435~ . ... 5471. 
0.64 3.94 o.o 12.04 . 0.045 0.035 0.040 0.037 

_ ___ Q ! ~.9?9~~ .. ·- -- - - ~?o. _____ _ _,~8~. ___ . .. 4'iO. . .. _ ?o 14 o o,q 

1

' :: 
.. 

1-- -- - --·--·-··--.. - --- ---- - · ..... - -·.- --· -- . .. .. .. - .. . 

1(:: - -·_--- --- . ---~~: ·_- _- - .... - -

'II' • • • 

, , - · - -·- -· - --- --- - --- -- - -- ~ · · - • • - #- - - • ~ - - - --- • 

- ---· --------- - -- ---

0.4~ 
lJSo. 

~'id.uu 
..JiJ45.2~ 

loou.oo 
10Ub 0 00 

72tJ'I, / ~ 
~0~Hdo2'J 

-- ---PAGE 11 
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HEC-2 RESULTS FOR REVISED 
CONDITIONS WITH BRIDGE 
AND CHANNEL 
Q = 16,000 cfs 
Q - 49,000 cfs 
Q = 69,000 cfs 
Q = 91,000 cfs 
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- ~ HECZ 4tLEASE nATEO NOV 76 UPDATEU APR l9BO .. 
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LTl AOUA FRU CHA"JNEL • 1•10 TO INDIAN SHCOOL ROAD • ,. 

T~ IHPROV£0 CHANNEL WI N•VALUE•o018 WITH MCDOWELL RO BRIDGE " 
n -----· 1 too-BOTTOM-WT~TH. ""311 - SIOE - SLOPEs·· o10 -· ·----· --------· ---------·--- · --

:.11 _____ J_l__!.:~f.~-~- --INQ_ _ NI~-~-----~-~-IR __ _ _ __ STRT ----~!.!~!_C __ ~~-~~~---Q --~~EL_ fQ ·----· -1" 
'" · ' 

1 o;, 2, o, o, o,oosooo o,o o,o o, 979,9011 o,o 

. !·- · J2 - "NPROF" - - ---IPLOT"""·-----ppf"VS --- ~'EiECv ----)(SECW --- -F'N - ---- AllOC ____ lBW -·- --CHNIM ---~TRIICE - - ---- --j . 

. ! • 
1 ,.I) 00 o.o •1.000 o.o o.o o,o o.o o.o o,o o,o 1' .. 

·------· ···- -----·- -· ··--·------·-- -----·--- -- - - ------ - ---·------- -· - · ----- ---· -------- ·-- - -, , 

, 1- J~-::::::~· - co•:::~~SuH:::~_ ••t~T:~: --- ·o,r- - o,o--- - ooo - - - -- o,o ·------o -.·o -- ---- -- o-, o- -- - ·-------·· - - - ----·-------------1 ~ 
•••- ---·-w• · - ·--··••-••--• 

'~-- ~~-- --- ~ :~~~--~~0~~ ~~~ --~~~-0~ ~~~~ ---~90_0~:~~~ ---~__1_~0~:~~~ ----- -- ~ :~ - ~~ ~ ----- - ~: ~ - ·--- --- .. ~: ~ - -------- ·· - ~ :~ ----·-·-----~ :. 
,_, . 

I 
i----- x, --- -· s.so:;o --- ··· 29,ooo- l oooo. ono --1 oooo,ollo--·- · o, o - ·---- · ·o. o ---------- o ~ o - - - ·-- o. o · ----- o. o --- o. o ·- - --------- ·-

Jf.1 o.o . o.o 15011.001) o.o o.o o.o 0,0 o.o o.o 0,(1 
G~ qqn.ono A4on,ooo 9R M .~nn esno,ooo 9~6.ooo 86so.ono 9A4,ono R9no,ono 9 ~ 2.ono 907o,ooo ~~ 

.. i·---- GR --·-- 9f"lo. 0(1 o --- ·921 o. ooo --- 9Bo. ono --·· 92AO. ooo ·-- -- 97a. ooo --·- 9Jno. ooo ··--- 976. ooo · - · 93\ o, on o --·974, ooo - - 93?.0. o oo · ·---·- - ----·-----, . 
·1 GR 972,000 9325,000 970,000 9330,000 96~o000 9340,000 968,000 94\0,000 970,000 94ZO,OOO ~ 

GR 972o000 9690,000 972,000 9800,000 970,000 9820.000 972,000 9840,000 973,000 10000,000 I . 
. ·- GR · ---- 914. ooo-- t o 110 i non-·· 976. ono·-1 07f-O. noo- - ·97R. non - 11830. ooo - - - · 9RO. ooo- ·12560. o,o -- -- - 9Ao. oo o --· 132 1 o. ooo - ---·-----· ---:. 
! GP 9BO.OOO 143HO,OOO 9!12.000 14570,000 . 984.000 147('10,000 9A6.000 149~0,000 0,0 0,0 J. 
: . I \ 
I , . 

·I 
" I X1 S.H?O 35,000 10000,000 10000,000 1050.000 900,000 1000,000 0,0 0,0 0,0 
.: GR gqo,ono ~t4o,ooo 9BR,ooo 8420,ooo 9A6,ooo A7oo.ooo 9A4,000 9o4o,ooo 9~2.ooo qosn.nno , 
;- - GR -- - - 9A O. o C1 o ·---- 9f'60. no o -- - - 978, o oo ·-- 90n5. ooo - ·- -- - 976. ooo ·---- ·· 9010. oo o ·----- · 974. o oo·-·- 901!0, on o ----97?. no o·--- 9090. o o o - · ------·---1· 
1 oq 97o.ono 9llo,ooo 9n~.ooo 9ll5.ooo 966,000 913o,ooo 9no,ooo 9lno,ooo 9~e.non 91Ao.ono 1· 

----·-- --- - - -· 
I ' I ,, 
J · 

GR 970.000 "9190.000 972,000 92\0,000 974o000 9220,000 974,000 92A0,000 972.000 9340.0 00 : : 
. - GP ·-~--- 972. o no -- 977n. noo ··- - 973. ooo ---- -1 11ooo. ooo-·-- ·-- 974. ooo - - - 1 n 1 oo. ooo----· 97&, o on --- J o 340. ooo·------·- 978. oo n ·-- ~ oJ c;o , o oo -- ----- -- -- ---- -- 1 . 
I GR 9Ro.ooo 111on.ono 98o.ooo 1165o,ooo 9~o.ooo 12o oo.ooo 9A2.ooo 1263o,ooo 9eo.o o o l304o.ooo I· 

, j GP 9PO.OOO 14070,000 9A2.000 142~0.000 9H4,0DO 144~0,000 9 86,000 14630,000 9A7 1 000 15200,000 : 
! ·· -·- --- --- ··------ ---··. - ------ -· ·------- - - -- --~---·· :. 
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49ooo, 24soo. n, 24soo, 26-3, o, 2643, 961, 111, 982,53 
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'j·l 3301 HV CHANGED MORE THAN HVINS ----- ·----·······- ... . ·---.····· ------- -- --- ··-- -- - - ·· 
•" 
! ·~ 

IMi 3470 ENCROACHMENT STATIONS• 6ij~O.O 11040,0 TYPE• 1 TARGET~ 4190,000 
! • ------··- 7,fl9 ----- 7,99 - ·997i99 ___ o,o ·-- · o,o -·---999,oa ·- -·---- · l,o9 ··--- s,Ja--- ·- o,os tooo.oo · 
~ .. 490oo, o, o, 4900o, o, o, 5843, 1421. 276, 1ooo.oo 
i- 0,35 o.o o,o 8,39 0,045 0,035 0,040 0,023 990,00 100?.0,03 

I -------·---- ---· ·-· -· I 
I 

---------- -·-·---- - - - --- j 
I 

------ ··--·--· ·--·--- ~-- ---

! G --o• o OH61~ T!5o-.--l !Soo-. - - 1450 .------2-----o ·-- -·-- o - - -- o-·· o- 10 19·; q6- 1104 o. o o- - ---- - - - ----

·~ 
1,. 1,1·--
i: 
I: 
u 

-----·--- - --- --- - ---··-- - --· ---- - -- -------- ---------· ·-- ·----·- - - --

~"' - - ------· --- -·-- . ·-- --·-



·---------·- - - - - - - - - - - - - - -I PAGE 14 

- --·-· ·----·-- ---· ------ -- ---
\ I, 

--- ------------ ----·- -- - -- ---- r ~ 

~ECNO DEPTH CWSEL CRJWS WSELK EO HV HL OLOSS HANK ELEV 
0 QLO~ OCH QROB ALOB ACH ~ROB VOL Tw~ LEFT/RIGHT 

- TI•~E ------- 'ILOA ---vcH·----IJR08 _ __ XNL - ----- )(NCH" _ ___ )(NR ··-- - WTN" _____ f.U.,JW ___ SSTA ------
SLOPE XLORL XLCH XLOBR JTRJAL IDC JCONT CORAR TOP~JO ENOST 

. -- ·- ---··- -··-------- ------·----------- --------·-- ·-- -------· ·-·------ ·- -- ---------- ------'1 
•SECNO Po180 

" - 3?615 o J v 1 OE o- FLOw ----·---- -------: ·---- -- -- - -·--- ---- --- ·--- -·------ -·---~------·-·----~- - ---·--- --- ----- --- --------- ·- ----- --- - ·--- ----- ·I ~ 
:I 3281'1 CROSS SECTTON BolA EXTENOF:O 4,00 FEET I 
~--- - .. - ·- --- - -- -·· - - ··· -------- - ------ .. ·--- ·- .. - - --- ·-- ·-·· -- - - ·- - - ---·-- - ------- ---------· ··---- -- ---- ·-· -·---- ---- ---· ·-1 

•I I 
! 

3470 ENCROACHME NT STATJO~S• 7350o0 10990o0 TYPE• 1 TARGET• 3640,000 I 

.. , - ---- -e o·l 8 ·--·- 1 0 o oo ----,·oot.-; oa---o, 0 ·-- ---o, 0 ··--1004, 79 ---- o • 79 ·--· 5. 6A - -----o 1 03 ___ 1 OilS, 00 
49000 1 ~079. 0 1 43921, 1990 0 o. SA60, 1667, 340, 1005.00 

0~41 2.55 0 1 0 7.50 0 1 045 0 1 035 0 0 040 0,025 994.00 7360,1A 
- o; o o za A 9 -·-·- - 1 65 cr -. - - rs a o-,--tss o·. -z --- --o- o---- -o~ o·- z4 79 -; 7 6 - ro 9 9 o-. o o ____ :~==~-=--~~=-=] 

I 
i' ! ,:~- *SEC NO Aol90 ·----- -----·-

1 :: -~-2~~-~ 1 ~-!~~D_F_L__?_~--,----------------------
• 36 ~ ~ 20 TRIALS ATTEMPTED WSEL,CWSEL 
.. 3 69) Pl<flfl ARLE ~1P; I M 11M SPECIFIC ENERGY 

-- -- ~ 

--.. J 
"r--- 3720 CF< TTICAL DEPT H" AS S IJ :· I EO - - ~--- -· ------- -------·· -·--- ---- - ·-------··-·- ---- ·. -· -·----- --

II::----·-· ~~~o~ ~ ----- !~6~~ --- ~ ~~:a~~ -1 ~~i4~~ ---~ ~8~. ·-··To~~~~ ~ -- --- -s~Z~~ ---- -~~7~~----- ~z~~ -- 1 ~~~ j~~ ~--------- ----------:------- - -· ----- ----·· 
'•t 3470 ENr ROAC HM ENT STATI ONS~ 7350,0 12950 1 0 TYPE• l TARGfTG 56~0.000 

• 0,41 2o50 10.01 4o50 Oe045 0 0 035 0 0 040 0,025 995 0 00 7414,55 I u ••·•· o; oo s112 ______ __ so ;- .-----so-.--- so ;-----·zo·--------9-------o-·---·o-;o- ·s4JO I4!>12B9S, 7s·- -·----

I~ ~---. ·------··--------· ---- - --------- - ---·· -------·----·--- ---------1: SPEC llol &R I OGE 

·'- · Sf! - --xK --·---- · XKOR CIJF!r --POLEN ·--- awc - - - -·-·- RWP ------- BAREA ------ss -·- -- - - -· ucHu· ------ ELCHO ___ ____ _ 
1,05 15o50 2,70 OoO 6000 0 00 1100.00 ZZ150o00 OoO 993.00 993t00 

- *SEC~Io ··R.C?O cr--· 

CL~SS A LOW f~O~ 

---------------··-·- ------. 

J420 , RR IDOL" ·w; S ; !i----l--nos-; :J9"··aRID-GE-vEt:OClTY• ;-----o ,81 - -- -- CALCUL ATED --CHA~INF:L --ARE Ali, ----()0709 -~-----· 

EGPRS EllLWC HJ Q~EIR 

o,o 1006,26 o.37 o, 

aAREA TRAPEZOID 
-----·---- - - ARF.'A--

49000, 22150, ~3300, 

ELLC 

lOlOoOO 

ELTRO 

1014,00 

- - ------- -------------

------- ·--------



- - - - - - - - - - - - - - - - - -PAOf 15 - J 
- ---·-· ···-- ·· _-

I, 
! . 

I: 

5ECNO DEPTH CwS€l CRIWS WS~LK En ~V HL OLO~S ~·NK ELEV 
0 ~LOA OCH QROA ALOS ACH AROij VOL T~A LEFT/RtGHT 

--- -- TJME --- - vLoA · ·----ycw- - - vROR · ---liNL " -- - XNcw ------ xr·H~ -- -- -- -\oiTN ---- ELMJW ·--- -- SSTA - --- ----------------
SLDPf XLO AL XLCH ~LOAR ITRIAL IOC ICONT CORAA TOP WlO ENOST 

- ----------- --- -

! .: -- -~~?~~_ ~:~~~~~~-~ ;~~:1 ib~-~~ ~~~:~~:----- 7 ~~~ ·-~ ---- 1 ~~~ 0 
'-\ o~!~~: - ----~ .s~~-~~~T~. 01 -- ~~! 0 ~ ~~~- - 1004 .no -- ----- -----------------

'.. 49000, bt144o 17345 0 250lla 2835, 2119, 6l93, 1680, 347, 1003,00 

I::----Oooo~s~~--~- i~~-~i~~---3i:~--~!-~~~ -- -~ .. ~-3 ~ - -- ~~- ~ -4 ~ ----- ~ 0~~ 5- -- s::~:~~ - ~~~~~ -:~~ 

1. r-- •sEcNo -Ai21 o-·- -- - -------·------·--- --------- ----------

' 

I - -- ------- ~ 

---- -- --------~ 

i• ! 347~ ENCNOACHNENT STATIONS~ 2950,0 8500,0 TYPE~ 1 TARGET• 5550,000 : ,, r·- --- .. a.? 1 -- --- l1,('0 _ __ 1006 ~zo·--- - 0. 0 ----· 0. 0 ""1 006,4 r - - -· 0. 21 ___ ___ 0.12 ---- 0. 03 - -1000 '00 ~-- ---------------- - -- -·-·-·--------------- -·-
49000, 149 56, 3422. ' 30621. 557~. 492, 8758, 1695, ]53, 996,00 

0,42 2,68 6,95 3,50 Oe04~ 0,035 0,040 o,ozs 995,00 3183,32 
··n;oo162fi ________ so-. - -----so, -so-. - -----"- 2----·---·-o- ------- --·n---- o;o ·· - sJo~. 79- -· a~tAa; l r ·-------- - - ---·-----· .. - ·- ·-------- --i 

! ·' 

- !tSECNO "Ai?ls··--- - - - - - - - - - --·-----·---· ·- -·---- -- ----·-------- --- ------- ---- -----------·--- -------

1 "I 3265 DIVIOEO FlOw i ' ---·-- ---. --- -·--- -·----·- -- - -
, . 
• , ~470 E ~CHOACHME ~ T STATIONS• 1110,0 10600 1 0 TYPE• 1 TARGET• 3~90,000 
.. ------ - - -a. :?Z --·· · 26, '35 -ro·o6 -~1s---·- o. o ··--- n. o -- ~ oo6.~s - -- o .1 o-~- ~~ ,-til -- - .. o. o ~ - ·- tnoo· , on ·-
.. , 49000, 3A049, O, 10951, 14326, O, 5183, 1727, 361, 1000,00 

; J-- o. no~ i; ~ -·----~ ~ ~~---~8~-~--- ~ 9 ~ ~--~0-4 ~ -~-- ~ -~ -0 ~ ~- ---~! -0-~ ~ ---~0 ~~5-3~:~:~~ - · ~~~~~:~~----- --------- -- ----
' u 

'., 
I < 
i 

! " 
i .. 

-- •St:CNO flt~lo -- ---------------·---- ---~------ . ·-----·--·-- --

3?65 DJVIPEO FLOW 
-----------·- - - -·· -- --··------ - - ----

)280 CROSS SECTION ~.41 EXTENOF.:O 26,47 Ff'ET 

3470 ENCROACHMENT STATIONS• 7500,0 10990 1 0 TYPE• 1 TARGET• 3490.000 

! ~ 1--- ------ .9~~~!----~:7~ ~~-~~~-!--,.3~j~ , · ·--- 4~Z~. ---~- ~~ 6 ·~~ -- - -~~~2~~ - -- -z~i!~ --- ~j~~ ---- 9 :;9~~o----·-··-------------
o,st 1o48 0,0 3,73 0,045 0,035 0 1 040 0,026 97R,OO 7500.00 

o,ooozn 9So. 1ooo. 1000, 2 o o o.o 3232,32 1099o,oo 
-· ---- - -· ----- -------; - ------ - - ------- -- ---- -· - ··--------

! ., 
·---- --- ------ -· ------~---------- --- ----- ·- -·---

! ~ · 

i u 
I •-·· 
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' 
---~ -- ------ ------- -~ - ----- ----

I ' , . r-·--- •••••••••••••.•••••••••••••••••••••••••••••••••••• ·- ·----· 
HEC2 PEl EASF. OATEO NOV 76 UPDATED APR 1980 

I · ~ ERROR COR~ • Olt02o0lt04 
'· - - MOOIFJCATJO~I - · -· so,~lt52tS3t54 ---·-· -- ·--- .. - - ---·-
J ' •••••••••••••••••••••••••••••••••••••••••••••••••• 

---------------- --------- - - .. . 

! i_ ... -.. .. .. ..... --- ... - - --· ·-- ------ - ·---·---·---.. --·--------·---· 
i , - T1 AGUA F'RIA CHANNEL * 1•10 TO INDIAN SHCOOL ROAD * 
i . : ~- g _! ~P~~~~~o-~~~~~~~ -~~O~~~;~~~;jg~~Sl~~~~ - ~~~OWE~l-~ _ _!3RI~~~------.. ·------------ -.. --- --·----.. ---

' ·' ' J1 ICHECK INO NJNV IOIR STRT METRIC HVINS Q WSEL FO I, , ----·- __ .. ____ .. - . --·- -·--· ------·. --- -- - .. _________ ... . - --- ·- . ·------- ------ ·------- ... . 
I 'I o. •• o. o, o,oosooo o,o o,o o, 979,900 o.o 
; : r - -·"J2 ... "-NPROF ----- I PLOT PRfVs-----xSECV--- ·xsECH --·-- rN - --- -- - AllDC ___ JBl('- - ----CHNit-r ______ ITRACf"- - " ... ---· · . - .. -· 

1 1---
1 .. : 

~.ooo o.o •loOOO o.o o,o o,o o,o o,o o,o o,o 

i 

i ' [ 

t-
i·' JL ____ --:--____ _ : ' I 

I " 
'• 
I ,: 
I, 
I~ 

i :• 
I~ I I --~ --

j •• - · 

l" f----
I~ 

I ~ 
! ,, ~---
'" j~ 
I u I 

- ----- -·- ·····- - - ---- ------------ --- - ---- --- - - ·- ---- ---- --- ---- --

--------- -- --- -

--------------------- ·-- - --------

----·---·- ---- .. ·--·-·--

----- -------·----------·-- .... ---· -·-· - -- .. 

- ------ ------

·------- ---

--- --- ·------ --·------------- --- ______ , ___ _ 

I::,.. --------------- -·---- ·---------- --- ----------··-·- - ·· . -. --- ·- -

!:!- -------· 
l~ l 

-



- - - - - - - - - - - - - - - - - - -PACE l1 

- ~ ~ ~·--· ~ ---- -- .. - ··~- --- -·· -· · --· ---- ------·-- ----

I 
~ECNO DrPTH CwSEL CPJ~S WSELK EG HV ~L OLOSS BANK Elf.V 
n ULOA OCH UROB ALOB ACH AROB VOL TwA LEFT/RIGHT 

1--
T 1 111E - ····- VLon - - --- VCH·-- - - VROR ------ XNL . - -- - XNCH - --- XNR . -----wTN - ---- ELt-4IN . ---·ssT A ··---------- ------- ------·-- --

SLOPE XLOAL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWtD ENOST 

i •PRflf 3 
i 
J--- CCHV• OolOO CEHVa -- 01300 ·--- ····-··-·--- -----·--·- ·--·--·-----
·1 •SECNO ~.550 
. j-- -- 3HO ENCROACH""H•T --STATJONS•---9250 ;o-- 1 075o.-o · TYPEa··- -- · z -- T.ARGET• - --, 500o000 ____ - -· - ----·- - - --- -· ·-- ----- --
·I 5,55 10,78 978,78 Q,O . 979,90 979,90 1.1Z 0,0 o,o 973,00 

I­
I 

6900~, 47H04, O, 21196, 5242o 0, 3103 0 0, O, 913,00 
-- . 0. 0" --- --· "9 oil ----o.o ----6,83 ---- 0. 045 -- -- 0. 035 --- · . . 0. 040 --- ·o-.o -·-- -·968, 00 - 9292.16 - - -------- - -· --·-- - ·---
o,oo~990 o. o, o, o o 4 o,o 1457,84 1075o,oo 

--· ·--- ---- -·· ··· -·-··----·-·- - - ---

•SEr.NO 5,820 

3'301 - HV " CHANGfO MORE"' itiAN " HVtNs---------- --· 

:- - 3470 HICRnACtiMf:NT · STAT IONS• -- - cazSOo0- - 1 0750;0 - TYPE• ----- · o . TARGET a . - -1500 • 000 -- - --- -- - -- -- ·- ··-- ·- --- · - - -
1 5,~l 1o,19 · 9~~.19 o,o o,o 982,76 o,s7 2.A1 o.o~ 973,00 
I 69ooo. 4146J, o, 21537, H09, o, 4111. 221, 33. 973,oo 

[ 

__ .. o- ,o~~7~~ ·--
1 
~5~! -- ~ ~~~ ~--- :~~~ --o, 04~ --o .oJ~ - -- o;04~ ·--- o ~~~s---~:~~:~~ -

1 
~~~~:~~ - ·- - ·------ ·--- ----- ----·- - -

- - --- --- - ----------------- -------- ----- -- -- --- ------- -- --------- ---- ----- - - -- - - ------- -- -
! •SECNO c;,I!SO 

.. ·- - 3470 ENCROACH 1~ENT STATJ O~! S• - 92~0, 0 ·-- -· 1 0750, o·· TYPE• ·- -·-- 0 - URGEh -- ·· 1 500,000 - -- ... ............. _____ -------- .. - ... _ .. ____ .. 
~.As e,J9 ~8J,A4 o,o ~.o 984,79 0,95 1.92 0.11 975.~5 

69000, 32471, o, 36529, 4438, o. 4438. 419, 58. 975,45 
.,- -- .. o• oa ----- 7. Jz--o;·o-·---- e,zJ · - ·o-•o4s .. - - o ,o3s - -- ·o;o•o--·- -o;·oJs- ·975145-- 942J.J'r ---------·- ·--·------ --

1 Oo0031A3 f!:?Oo 820, 820, 2 0 0 OoO 1153o2l I057b,60 

·I 

! 
! 

-------- - .... -·---·- - - ·-------· 

SPECIAL BRI()GE 

SR li.K 
t,ns 

~~OR COfO ROLEN BWC SWP AAREA SS ELCHU ELCHO 
lo60 2o60 lSOOoOO 1100o00 90,00 11276,00 3,76 975o52 975.45 

r--- -·- -- .. -- :. .... ---·· -------------- ------ --- -- -- -- ···---·- ·-·------ --··---- -------- - ---- -- -.- ·---- - ~---- ·-··------------- - ----- --- --

., ___ ~~~~~~.c;~H~;L::~~·-- o .Joo ______ -·- ·--------·----· -· ___ _ .... 
' I 

. I 

. I 
-" 

I 

I 
' I 

- I 

_, 
i 

l 

- •• --- - ·- I 

-- ·- --·1 
- -· --

. I 



,, - - - - - - - - - - - - - - - - - - -PAGE 1 a 
--- ------ -- - ----- --- - - · I ,_1 

I'll OLOSS B!H11< ELF.V , : · ~ 

VClL TIOIA lEFT/fHGHT I'' SECNO OEPTH CWSEL CRIWS ~SELK EG HV 
0 QLOH OC~ QROR ~lOB ACH AROR 

WTN - -- - fLMJN __ ___ SSTA -- - ' . ---- - --- TIME·· - --VLOB -- - VCIC- - VROA _____ XNL - - --- -- xNcH·--------- XNR -- ----

SLOPE XLOHL XLCH XLOBR JTRJAL IDC ICONT CORAR TOPWJO ENOST . l 1 

I: i --- ... -- -- ··· ·. ···- --- ----- ----------- - - ---- --- --- ----- --- -1. I 
3420 BRIDGE WoSo• 983,68 BRIDGE VELOCITY•• ~.09 CALCULATED CHANNEL APEAa, 8490, I , 

. ____ , ._, 
--- - EGPRs·- ---EGLWc- ---'}13 ____ QiiEIR ___ _ _ QPR ___ ____ _ ·· - FUREA --- TRAPE70ID _______ ·rue- - · ElTRD 

I ' 

o,o 984,99 o.zs o, 69000, 11276, 
AflfA 

11696, 98~.64 990,00 ' :; ~ 
.. 1 

-- -- - --- ---------- ...... . ------- - - -- - - --- , j 

I ! 
I 

-- 34 70· fNCROACHMEtH "STATlO NS• ___ 9250 ~ o- ·1 07'50 ,· o- · ·TYPE• ----- 0 TfiRGETa -- ----1500 o 000 ____ _ ... -- -- ----- - -- --- - - - -- .----- ------ -------- ,. 
5.86 Ao57 984,09 OoO OoO 984,99 0,90 0 1 20 0 0 0 975 0 52 

69000 .. . 34500, o. 34500, ' 4544, o. 4544. 432, 60, 975.52 
-- --- ----- -- ·o. na --------T.s9-----o-.T _____ 7 .s9·-- o;ota- ·- o; ote---o~ o1e-·o,034-97S~52 ' - 9422. 73· - - ----

o.ooo532 61. 61. ~1. o o o o.o 1154.54 10577.27 

- - - ·· - ~---- --- .- --~------------ ----------------- - ----- -···- . --- ---- ---- - ------- -
•SECNO 6.330 

I . 
.,:· 1 

I . ' 
I 'I !::.._ __________ __ -- - -- - --! : 
I i 

---- 3471) ENCROACHI-IHIT - SHTIQrJc;a--·-nso,o·-10750~0-TVPE• --- · o - TARGET,. - - --1500,000 ___ ___ -- -- ---- - ----------------! : 
6,33 7.tl4 964,58 OoO 0,0 98So6fl lolO tlo63 0,06 976.74 j , i 

69000 1 34500 0 0 1 34500 0 • 4101.. O, 4104, 633, Bf.o 97f.o74 \ !. 1 
Oill - -- !Ji4l __ __ liiO-- - - ·a. 41- - o·;ot e--·o;olA---o~ ota·- - 1>1029 __ _ 976. 74 - 9430 ,9o -- ·- --- -------- - - - - --- - -- 1 · 

o.oo0736 1100o 1020, 930, 3 0 0 o.o 1138,19 10569,09 I 
. l . j 

- - - -- ---· - -..... ----------- ---------------·--------- - - -- ---------- ~-------------- ----
!S£CNO 6 1 710 

. ----;n 0 r ··Hv CHANG ED - I-IORf"--TH 4N' HVI Ns----- ---- ------- -- -- --- - ---------- ------- - ----------- -- -------- -

~4 70 . ENCROACH'"IENT. ·sT'l'TlONS•-- 9250 .;a--t 0750 ; o·- TVPEa _ _ ___ 0 -- TARGET• -- -- - 1500. 000 _______ -- ·---
6,71 6o53 965,49 o.o n.o 987,13 1ef4 1 1 29 Oai6 976,96 

~9ooo. 345no, o, 34Sno. 3361, o, 3361, ij54, lZO, 91a,96 
--- - ··· · o ••s--·- -- 1 o .zr·---·o ~ o ---- 1 o, 21 - - -o ~o 18 ___ o ,o 18-- - ·o. o te --- -- o; 025 -- ·-- 978,96 - · CJ;H, 37 ·-- --- - ---

o,oo1424 1290, 1290, 1290, 2 o o o,o 1131.26 lOS~5~6l 

--- - ------ ----- - -- - ···- ---- --- -· -- ------------- --- ---- --------
•SECNO ~.960 

.. - 3470 HJCROACH ~1ENT STA Tl ONS• - - 9250 • o-- -1 0750. o- -TYPE• - ---- 0 . TARGET• --- 1500,000 --- -
6e96 6o33 987,34 OeO 0 0 0 989o09 1e75 lo93 0,03 9Rl 0 01 

69000, 34500, o. 34500, 3247. - o. 3247, 1048, 153, 981,01 
--- - --·n .-·ta--ro-, E,-2 ---o,-o-- - 1 o. 62- - o; o 1a --o-;o nr- - o •·ole-- - o-. oz4- --9e 1. o 1- ---9434 .;93 

Oo001594 1280, 1280, 12AO, 2 0 0 OoO 1130,13 10565 1 06 

- ·--·-· - ------ I I 
I 

! "I 

-- --- - -- - i 'I 
- ----- . l:i -----,.! 

--- ,. 
------- - 1 I 

:I 
-- --------------~-- ---- -- :'· i 

I 

- - -- - - --- - --- - • - -- - ·-------- - - - • --- _ 1 '· I 

I'': ------ ----- -- - ------ -- - .,' j:' 

---- ------ i . ----- ---- -----1-- I 

I
. ! 

--------~------ ---- ------ i 
I,.' I 



- - - - - - - - - - - - - - - - - - -PAGE 19 

--------- - - -- ··--- - - - .. ------ · ---- ---- ···------------- -------- --- ----------------- -----~'- · 

SECNO DEPTH CWSEL CRJWS WSELK EG 
Q QLOH QCH GRO B ALOB ACH 

- Tli"E ·· · - vLOR ---vcw ----vPOB - -- xNL - - --xNCH 
SLOPE XLORL XLCH XLOOR tTRJAL IOC 

HV HL OLOSS BANK ElfV 
AROH VOL Twb LEFTIRI G~l 
XNR - ---- InN"- - ----- F.:lt·1IN -------- SSTA ·- - ---
ICONT CORAR TOPWJD ENOST 

------------· -------I : 
•SECNO 7 1 120 

._ ,- - lHO f.:NCROACHI-4ENT STATIONS•-- - qzc;o,o ··- 10750,0- - TYPE• ---- -· 0 - TARGET~ -- -- 1500,000 -- --
7,1?. 6,32 988.~5 o.o o.o 990,61 1,76 1.52 o.oo 982.53 

69000. 34500. o. 34500, 3242. o. 3242, 1190, 178. 982.53 I ----· -- o.zo ----- ~ o ,64----o-,o-- --1 Oo64 ___ o;o1a --- o oOlA·--·-o,ota·--·---o,ozJ - ·- 9ez,sJ·- 943tt.96 __ ______ _ _ --------·- - - I . 
0,001603 950. 950, 950, . 2 0 0 o.o 1130,07 10565,04 

----- ·----- -- -- ---
•SECNO 7-o 360 

I 

1. -- - --------- - ---j ; 
I, 

- - 3470 ENCR0ACH M[I'I f'" SrATtONS•- - Q2'50 ,-o·- - 10750. cr- TYPE• -- -- o· TARGET a - - - 1500,000 --·- ------ ---- ----------- --- --- -----~ . 
7 ,lh 6, ) 3 990,kb 0,0 OoO 992o6~ lo76 ?. 0 01 0 0 0 0 9 e 4,5 ) ' 

69ooq. 34Soo. o. 345oo, 3241. o. 3241, 1376, 210, 984,53 
... o,24 ------ 1 o.65--o• o- - - lo.6s- ·- o; o1a- - oi-Ol8 ___ o~o1a ·---- o~o22 ----984,53 - -9434,96 ----

i: 
------------ - ------ -- ----- J: 

o,oo1605 1250o . 1?50. 1250, 0 0 0 o.o 1130o07 10565.03 

---------
•SECNO 7 1 650 

:no 1 ·Hv . CHANGED t~ORE"IHAN - HVTNS .... - -- - ·- ----- - --- --- - -- -- . ···------ ---- ---- - - - ------- --- ------------ ------ ---- ---

. J470 - ENCROACfH1ENT -STATTONSii- - gz-;o ~ -cr-1 0750i_O __ TYPE··--·l) - -TARGETii --- 1500 • ooo--·-- ·- -
7 0 65 5o53 992o76 992,67 0,0 99Sol2 2o37 2o32 O,)b 987,23 

69000, 34500. o. 34500, 2795. o. 2795, 1535. 240. 987,23 
, . 

o ·.?6 - --- 12,34---- o-;o --- 12.34·-- OiOlB - . --0,01A __ _ O~Ol6 ·--o~Oc1--987 o23- 9436,27 _ _ ____ _ -----
Oo002621 1150, 1150o 1150, 4 11 0 0,0 1127o44 10Sb3o71 

. ·-- --------- -- - - ·--- ----- - - --- ·------- ·--- ----·--- ----·----
CC~V• OolOO CFHV• 
~SECNO 7,985 

0,300 
----- ----- -------------

.. -- ------ ---·- ------- - ·---- --- - -- ---------------- - -------· ··--------- --- --- ------------------------
3265 OJVIOEO FLOW 

- - 3280 - CROSS 5ECTTOtr _ ___ 7189- nTENOED ____ _ 9il8 -HET ·---·-----·---- --------- -- --·--------- ---

,. ,--- ])I] 1· HV CHAI'-1(1£0 . MORE- THAN .. HVHIS - --. -·- - ···--· 

.. ,-- 1410· [NCROACHMENT STATlO"IS• ---- 6850 1 0--11040 1 0 -- TYP f: a --- - 1 - URGETa - 4190,0'10 -·- . -·-- · 
7 0 A9 9.1~ 999,18 o.o o,o 1000o59 1,41 5,38 n,tO 1000.00 

~9ooo, 1175. o, 67825. 530, o. 7056, 1766. 291, 1noo.oo 

----------· --- -----

i' 

---------- ---------- -

. ------ ------·----·----I 
-····- · ---------- -- ···----. -· - ·--, 

i 
I 

-- --- -· o ,31 - ---- z. 21 ---- o,·o---·-- 9 .61 - - ·-·o. 045 --- o• o3s·---·-o. 040 ·--- o .-ozJ·- ---990. oo --- B636 ,41 ______ ----·- - -
0 0 004973 1750 0 1500 0 1450, 3 0 0 OoO 165So5S 1l040o00 

·--- ---
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\ ___ . ----.--· ·- ---- ------
~ECNO DEPTH ~WSEL CPIWS ~SELK EG HV HL OLOSS RANK fLEV 
Y QLOB QCH URO~ AL08 ACH AROB VOL TwA LEFT/~IGHT I 

I • .,------ TIME"" ____ VLOir-------vcH· VROa·-- XNL -----X"'CH ___ _ XNR ---w-rN ___ fli-IPr ---·ssTA-
SLOPf XLORL XLCH XLOAR lTRJAL IOC ICONT CORAR TOPWIO ENDST 

-- -----·--- ---------- ·1: 

· I 
~- · -------- -- --- .. 

, i •S£CNO AolBO 

I 

! 

' i 
: [~ ::;:~:;~;,_:~:_: ____ 8~~~,!~~~=-=--~~! :~~ET :=~-~~= - ---------------·-·-- -·------ ----!' 
.! - -----~ ----·-·------------ --- ----- ---- --- ----- __I 

- i 3301 HV CHANGED ~ORE THAN HVINS 
-------- ----------

I ___ __ ,. _________ ! 3470 fNCROACH~E~T STATIONS• 7350,0 10990,0 TYPE• 1 TARGET• 3640,000 
- ---- e;1 B --- - ,,. n - - roos;n- - o. o- - - - o ,o -·--roo6.1 o--- o o79 _____ s;•s··- - - o. o6 - l oos. oo----.--- ----

'I "' I 1'19ooo. 13595. o. 55405, 4toa. o. 7135, 2106, 370. 1oos,oo 
, 1 0,3! 3,31 0,0 7,76 0,045 0,035 0 0 040 0 0 025 994 0 00 7350,00 
, ~ -- o. no 2 s C\ 6 - - - 1 65 o • -·-- -t s a o -, --- 1 ss o, ------- z----- · o · ·-- -- ·----o---- · o; o---- 2 64 a, o o -- 1 o 99 o, o o ---------------- - -·--------·- - -- ------
: . . 
:1-- •SECNO 1'1,190 ___ ---- ----- ---- ---- ----·- --- --- ------------ --- --- ·----- -- -------·------------·-- --- ·-- ·-- -----

"1 368._ 20 TRIALS IITlEMPTEO 1-! SEL,CWSfl 
,. 3691 PROBA8LE ~II N I1-1llM SPECIFIC ENFRGY • 
, , - - 3720 CRITICAL DfPT H" ASSU MF:D _ ___ --- -- - -- -- ----- - -- ·--·--------- ------·--· ------ - -- ----.. -- - _, _______ - __ _ , _ ----------·-----· ·--- -·-- - --

~ ~ 3470 f NCHOACHNENT STATIONS• 73~0,0 12950 1 0 TYPE• 1 TARGET• 5600,000 
. ~-- · · A,l ·r ·---- 1 o. 74--- 1 oor;, 74- loos, 74 -- ·-- o. o -- 1 oo6. 76 ---------1.02 ·- --- - o~ 20 ___ ---- o. o1 - ~ oo4. oo ---------------------------

1 
I ~9000, 92?9. 241'1(')6, 3516~. 2786. 2111. 6333. 2119. 314. 1003,00 I 

: j- --"'no~ i! ~ -----!. 5~ !---!~5 ~~----~5~~------~-~-~~~ ___ o ~0~~ ----- ~~-~ ~~- -----~~ ~~~--s::~: ~ ~-- 1 ;~~ ~: ~~ --------------------· --------·--- I 

:! I ",- - -. --·-- . ----------------- -----------·--------·. --------·----- - - - --------·----- - -----------·------- - -· --------- ------·------ -----------·--·- ---- · 
.\ SPECIAL dPIDGE 
.I 
w!- - SA -- xK ------------ lti(OR ___ COFO ___ __ ROLEN __ __ RWC ------- - BWP .. - - -- 6AHEA ______ S5·- - - -- HCHU __ ___ ELCHO 

1.os 15,50 2.10 o,o 60oo.oo ttoo.oo 221So,oo o.o 9~l,oo 993,00 

.,, - ·•SECNO- a.-200 - --- - -·-·--···-- -·-- --- --·-
! G~ ASS A LOW FLOkll 

- 1--- 34211 BRJ011E WoSo• ---1 005e 7J""BPIDGE -- VELOCITY•t - -- -- -lell - - -- -- CALCULATED--CHANNEL AREht ----- -- 62383--. 
., I 
.,J EGPRS EGLioiC HJ QwEIR QPR BAREA TRAPEZOID ELLC ELTRO .-. r------------------ ---- - - -AREA ____ ---- --------- --

22150. 83300, 1010,00 1Q14,00 ·-I 
i 

o,o 1006,85 0,54 o. 69000o 
; ______ _ _ 

---- -·- ----- ----- - -- ----- ---- - --- - - -· - --
" I 
. I 1 

··I ,;: ---------------- -------------------- ! 

·~,_i - --- ----------- ·--- - ---------------------- --- - ----·---·------ ·-- -
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- ·-------------· - ---- - · --
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AROB VOL TwA 

----- ·xNR . -·--- - ~TN -------- ELM HI 
ICONT CORAR TOP~ID 

RA NI< ElfV 
LEFT/RIGHT 

SSTA ---
fNOST 
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---- ·---------

·- ---------- - ···--·----- - - ---

3470 FNC~OACHME N T STATIO NS• 7280,0 12950,0 TYPE• l TARGET• 5670.000 

i 
I 

I ----------------------1 -- -------- EI,?o - -·-·· tt.z7--, oo6.27 _____ o.o -- - o,o ·· ·- Joo6.as ·-···· o.s7 ------ Oo09 __ ___ o,o -- 1004.00 
69000, 12113, 20708, 36179, 4057. 2304, 7863, 2124. 37~. 1003,00 

0.37 2.99 A,99 4,60 0,045 0,035 0 1 040 0 1 025 99Se00 7327 1 06 
,,- ---n.- oo37Ao·---1s. 1s-. - - - ts.--·- ·- -·o------·-· o------ o · -- --o~o --· s622~q4 - 129so.oo ---· - - -----· ·----··· 

•SECNO '!,210··- ·· ----- - ·- --- --- ----- - ------- ----- - . ···- -----------·----------· ------------------

3470 f.NCROACHMENT STATIONS• 2950 1 0 8500,0 TYPE• 1 TARGET• 5550,000 
---- ----

I - ··-···--· e. ?.1 ----11. n - TOo6 ; n - -- o. o ·--- o~o ·- 1007 o or---- o,za-- - o.13 ___ ___ o .nJ- tooo.oo 
69000. 22015. 4176, · 42609, 6865. 524, 10291. 2142. 383o 996, 00 i 

::1- ·--o• o o ~ 9~! ---3 5~! 7 ;~! ~5~ ~--~!~~~---~!.'?.~~--- -~-!_~~~-----~-o ~-~~- - 5:;~ ;~~---~~~ ~: ~b ------·-- --
•SECNO · f.lo215 ____ . ---- --- ··· -·-----· ·-------------

---~-----·· -----·· - --· 

--- ------- - .. , 

__..___ 3265 OIVIOEO FLOW 

3470 ENCROACHMENT STATIONS• 7110 0 0 10600 0 0 T~PE• 1 TARGET• 34~0.000 
. ·--- ··a o Z2 ------?.6 .90-.11061-90 _ _ _ 0 • o- - - ·o o 0 --- 1001·. 01---· 0 ol6 -- -- 0 • 05 --··-· 0 • 01--1000,00 

~9oon, 532~s. · o. 15735. 15834. o. 5518. 2178. 391. 1oon,oo 
o.Ja 3,36 o,o z.es o.o4S o,o3s 0,040 o.ozs 98n.oo 7154,03 

o, o o 029o·- ----- ~ o .---ao• --·--· a 01 2 -- -- ·- - - n·----- ·- o--·- 01 o- - 33 37.64- 1 o6o o. o o-------

" i- - •SEC"IO R o 41 o·--- . -----··· - - - ----···--···· - --···--·--·--- ··- -----·-- ·-··----. --·-·-···--·------- --·-

- ..... -- ... -- --- ·-·- - ---- ------ -- -··· . ----·-· - ..... ---- ... · ·-- ···--- --·------- -------- - ------·-· ·--- -------- _________ _____ ___j 3265 DIVJOED FLO~ 

3280 CROSS SECTION 8,41 EXTENOf.D 27.11 ~EET I 
I 

- ·· ··--··-·· ····- ·------- ·····--------····-· ·--··-- ·-· - ----- -- ... -- ----· -· - ---· ... ··-···-- ·-- ·--- ··· ----- ·-. - .... ··-- ·- -····-- --·---------1 

1 • 3470 ENCROACH~EN T STATIONS• 7500e0 10990,0 TYPE• 1 TARGET~ 3490,000 
1

.- 8,41 29ol1 1001,11 o.o o,o 1007.43 o.32 o.32 o.o!:l 999.00 ! . ----- - t~iooo, --·-- 9~~6·------ n-.- - 59044 .--- SS44 . ---- ··· o. ··-·· U!092, -····· 2613.--·--- 464.- · 999, oo· ----··-- - ·· 

·, 0 1 4• \,SO 0,0 4oHA Oe04S 0,035 0,040 0,026 978,00 75oo.oo 
! .1 o.oon363 950e 1000. lQOOe 2 o 0 o,o 3262,79 10990.00 

--"----·- ---· ---- ---- ----·- .. --
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! .,, 

I : ~ 
' 

1:~ ~----------------------­! ·~ 
---------------- ---------

i 
I'' ------ ------- ·--- ------
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-~- --- -c·-----·-------·----·-·-·----- -·--·-- - --· -----·- ---- - ······ ···--··- -·-- --------- -- - - --- --- ·----- ·- - - - - - - ·--- -- -~ : 
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I; 
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HEC2 PELfASE OATEO NOV 76 UPDATED APR 1980 
fP~OR CO~P • Olt02t03t04 

--------·-- ---,' MnOIF'lCATJO"l,;. · so,Slt52t53t54 ·-·· ·----·---·--·· - - ·-------------

•••••••••••••••••••••••••••••••••••••••••••••••••• 

Tl AGUA FRJA CHANNEL * 1•10 TO INDIAN SHCOOL ROAD • 
T2 IMPROVED CHA~NEL WI N•VALUE•.OlB WITH MCDO~ELL RD BRIDGE n - -·---- 1100- SOTTOI•rli'lD.TH - :Hr- ·sror·- SLOPES- 0100 --·--- - - ···---·...:.._ ____ _ _ _ _ _ _ _ 

-----:---~-----···--- --=:-_:==:==~-= I 
Jl !CHECK J~IQ NINV IniP STRT METRIC HVJNS Q WSEL F'Q 

I , 
! , ________ . - ---- --- ·----· -- -- - - --- ·--·----- - -··· ---·---- - --- --· ·- ---- ---- -----

o. 5, o, o, o.o 1).0 o,o I. 
---- -- ------ .I: 

o, 979,900 o,o 

-· Jc""NPRO,.--rPl:OT PRFVS lSECV XSECtr--F'N 'lll:Jrc·--rsw CANH~ nPAC£' 

' Js.ooo o,o •leOOO o,o o,o o.o o,o o,o o,o o.o i ·- ---·--·----- .. -----·--1 
----------1 
---- -------1 

----·-·-- _, 
' 
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-- ---- ·- -- -- - ·-- - ·--------

-------·-- - ---

-- - - - --- - --:-- ------- --- - - - - - - ---- ---------· 
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SECNO DEPTH C~SEL CPIWS WSfLK EA HV ~l . CLOSS ~A~K ELEV 
I Q QLOB OCH OROB AL08 ACH AROB VOL TWA l .EFT/RIGHT 

i. 

1-- - -- TII-lE - -- - ·-·vroR·--vcH--- vROB ·---xNL -----XNCH ___ XNR ___ WTN ____ ELMTN _ __ SSTA ------ --· 

I 
SLOPF l(LOBL XLCH XLOBR · ITRIAL JOC tCONT CORAR TOPWtO ENDST 

--- . .. . ... --~ -- ····- - ---------·-------··--- --------- ·-- ---------------.- - --------- -- -- -- --------- ----······· ·----------- -- ----- -- - -------------· ---------------- - -----------------------· ·----

•PROF' 4 ! :: 
! 
•-· CCHVa 0,100 - CfHVa- --0,300-------· 
I •SECNO ~.550 

----------- -- -- -- ------ --- ---- -- -- - - ~ :: 

l--3470 " 1!'NC~OACt1M!:NT -siATlON~I!I---qz-;o-e0-- 1 0750 10--TYPE• ---- 2---URGET• ·--- -1 500 ;ooo- ---.-
i . 5,55 11,90 ~7q,90 o,o . 979,90 98l,Z3 1,33 o,o o,o 973,110 

------------ -r 
I . 

i 91000, 5973Zo 0 0 31268, 603Ro 0 0 3940 0 0 0 O, 973,00 
~----0-.-~~ ~; ~ ~-----9··~ ~---n-.~-. ---7··:~--o .-o 4~---- o·• o 3~---- o; o 4 ~ -- --o ~ ~ 

0
--; ::; : ~ ~---; ~~: ~: ~ ~-------------

[ ___ . ---- ---- --- ·--------- --------------------------- .. -- -------------------- -------- ---------·- - ---

·-- --~---·· --- I 

-- -- ··-- -- J 
i •SECNO S,RZO j , 

I . I " 
,- JJot · Hv CHANc;E"o--.. ,mu:-- rHAtf" HVlNs-· ------------------------ --- - -- ------- -------·-----------------··-- ----- -- -- -- - -------- ----- -i 

I . I : 
, - 3471'1 -- f:NCROAC~WHIT - sT-A'TIONSa·--- qzso;;o- -- 10750, o·- TYPE• ------ 0 TARGET• -- --1500 i 000 ------ . ------------------- -------,-------- --- - -I 
: s.~z 11.•a 983,48 o,o o,o 9B4,20 o.12 2.91 o,o6 97J,oo ! · 
; 91ooo, 60138, o, 30862, • 8372, o, 5074, 267, 33, 973,00 ' 

1

- -·- --- o, 04 ----- - -- 7 ole--- n iO ----- 6, oa ·--o • o4s-- - o, 035 --- -o;, 040 ------ o, oJs--- - 972, oo -- nso. oo -· 
o,oo19t2 toso, tooo, 9oo, 3 o o o,o 15oo,oo to7so,oo 

~ --- -· -- ---- ------- -- ----------- -- · --- -------
'SECNO c;,RSO 

--- 3470 E'NCROACH~IHIT - sT-ATtO•~s•-- qzso.o-- l0750e0- -TYPE• --- 0 ' TARGET• --··1500,000 --- - -
~.Rs 9,71 985,16 o,o o,o 986,36 1,20 z.oz o,\4 975,45 

l

' l 9)000, 42824, o, 4Al76, 5203, 0 0 5203, 491, SA, 975,45 
. 1- .--- -- o. o-, --------8. z 3-----o·. o ---- 9. Z6 ---o-,045--- - o ,-o3s------ o. o •o----- o • nJs--975·, •s -- 941 e, 64 ____ _ 
.; o,oo3Zfl7 e2o. ezo, szo, 2 o o o,o 1162.7~ l05fll,J6 

i-·-- -------··-··-------- ------- -- - - -

, __ SPEC ~ -A·~--~-~~--~-~~ -- - - - --------- ---- -- ---- -·----- - - -- -- ------ ----
SR XK XKOR BWP 8AREA SS ~LCHU fLCHO 

_______________ J . 
I ' 

I. 
I. 
i 

·-- - --- -- --------- - ·-· ----- --- - "i 

-------- ----- - ---l 
---- --- ---... --- --- -----i: 

: 1,05 lo60 

· ~- C~~-~-.-- -~ -:~-~-~E'~V• 

COFO 
2.60 

RDLEN 
1500,00 

ewe 
1100,00 90.00 11276,00 3..::...' 7_6 __ 9__;_1~6 . .161 ...........;.., 9l6,41i ----------------------- ~ 

. 1: 
Oo300 

· I •SECNO S,R&O 
;- - cLASs- -A- lOW'FTOW- ------ ------­
! 

·I 
rl 

---------------------------- --- 1: 
l' I . 
I 

----------- --------------- ------ ----------- -- r 
---- - ---·--· -----·--·-·--- . . -·· - -1 
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.. .. -- - --- ·· - ··---·--- - ·---- ·- - - .... ----- ·-·- --·------ -- -- - --·-·-------- -- - -· 
, I SEC NO Of.PTH CWSEL CR I wS \II SELl< · EG 
I · a OLOH acH oRoR nos ACH 

HV HL OLOSS HANK ELEV 

: 1---~~~~f---~tg:L---~~~H----~~g=~------ ;~~ ;A·~---- ~~gH- -
AROB VOL TWA LEFT/RIGHT 
X N R ----· loil t•( ____ F. U, IN-- - ---· SST A -- --

ICONT CORAR TOPWIO ENOST 
- --------·- ·---·- ____ .. _- -l: 

I , 
I . 

. , _ __ ---------- ----- - ----- -------

1 3420 ARIOGE W,S,• 984,92 BRJOGE VELOCITY•• 9,22 Ci\LCIJLATEO CHANNEL AREf-•t 98?6, 
i . - - EGPRs---·-- Er,LWC ·- - - HJ ____ _ OWEIR - -- -·- QPR ___ .. --- BAREA . . TRAPEZOTO·---- ELLC-- -El TfJO ---- ·--· ..... ....... - .. -- - - · ' · 

AREA ~ ; 
- ~~~-~!---~-~~!~~--- ~9_()_._ 00 ·-· ----------- - --- !· 0,0 9AI'.,62 

---- --- --·· -- ---- -------
0,34 o. 91000. 11276, 

I 

" • ; 

.. ;- J470 - ENCROACHMENT ... S'TATJONS•--92'50,0 .. _10750~o-·TVPE· --- o TARGET• · --- 1500,000 ___ ..... -
5,~6 9,9A 985,50 0,0 0,0 986,62 1,12 0,26 0,0 975,~2 

91000, 45500, o. ~5500, 5359, o. 5359. 506. 60, 975,52 
.. - -- ·- - o. o7 ·------·-·e,tt9--- o-;o- - - -- a. 49- - - o. o 1 e --.- o •o 1R _ _ _ o. o 1 a- - ·-n ~ ·034 ---975,52 ·-·9417. 67' ___ . 

0,000519 61, 61, 61, 0 0 0 0,0 1164,65 105R2,32 

- - .. . .... .. ·- -- - - -.-·-----·---- - --
•SECNO 6,330 

·-·34TO "' ENCROACHMEI\IT . STl"TtONS• ___ 92!;0, o- -·1 0750 t 0- TYPE• -----0 TAR-GEh - · - 1500,000-- . .. -·-
~.33 9,?3 985,97 0,0 0,0 9A7o31 1,34 0,63 0 0 07 976,74 

91000, 45500, o. 45500, • 4896, o. 4896, 745, 87, 976,74 \ 

I 
I ·-- ---- ·-···" I 

I 
-·- I 

-· .. .... -o,1 o ·---- 9.z9·---o -; o----9,29--'li~Ol8 ·--o;nls ---· o;o1a---·o-,oz9--·976,H -94~7.oJ ____ _ ___ _ ____ ______ _ -I o,oon716 11no, 1020, 9Jo. 3 o o o,o 1145~94 10572,97 

--··· ----- --·- - - - - - -·- ----·------·-- ---- .. - ··· -----·----------- ------------------- ---- --- - -- - -·-
I 

I ttSECNO #.,710 

:tJQ r HV CHANGED J.-IORE"- THAW~tVJNS --·· ---- - --.. ---·-------
- - _____ , .. ____________ .. _______ __ ____________________ _ ·---1 

- -3470 ENCROACH!~ENT STATJO~IS•-- 9250,0--l07SO;r TYPE· - ·-- 0 -- TARGEh -- ·---1500,000 ___ _____ . ___ .. 
. 6,71 7,82 986,78 OoU ~.0 988,70 1o92 1o21 O,lJ 97H 0 9~ 

91000, 45500. o, 45500, 4092. o. 4092, 1011. 121, q18,96 
·- --.. ---- · o .t3 ______ 11.12--·-·o;o- --·t1.12·-· - o.o1e -· o .o1e --- o;o1e - ·- o,ozs··- - 978,96 · -- 9430 ,u - ------- - - -

o.ool293 1290, 1290, 1290, o o o o.o ll3B,55 tPS69,~1 
. . .. - ~ 

·-·--.. ---1 
I 

·------ --~-------

------ - ·- ------- - ·------ .. - - ... .. ·-·- -----~ · __ , ________ _ ---·-------
I •SECNO f.,9b0 

•·. 

"3470 fNCROACH''E~IT ST"ATIOIJSa--- 925o,o-- J0750;,0 - TYPE• --- 0 TARGET• -- ·- 1500,0!10 ---- -
- _______ .. ___ _ 

6,96 7,42 98A,43 0,0 0,0 990,58 2o15 1o81 Do07 9A1,0l 
91000, 4~500, O, 45500, 386A, 0 0 3868 0 1245, 154, 9~1,01 

--- o;J6-1Te76---o-;o---~1 -;7o--o•ote--o,-ollf---o;ots--o-~oz..--9et,ol-94J1 ; a4--------·-----

o,ootss7 128o, 12ao. 1280, 2 o o o,o 1136,32 10568,16 

If-~- ------------
1 

~.~· ----------------------------------------- -------- ---· 
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SECNO DEPTH CwSEL CQI~I S wSELK Ec; HV HL OLOSS RANK ELf':\/ ·~ 
0 OLOA QCH ~HOB ~LOB ACH ARna VOL TwA LEfT/RtAHT 

- ~- :.: .. · :;~~~~ ---~-~---:~g=--~~---~E~~--- -- ~~~~~~-=~~~-~ ~~=~ -~~~ ~---~~~~~-~-:.:~--~~6~A-~~=~:~!~~=~~-- -~~~~:____ -----------~~=~~- 1 
•SECIIiO 1,120 I 

---- JHO ENCROAC:tH·IEt:r STATlONS•--9250,0' ___ 10750,0 --- TYPE··----- 0 . TARGET• · ·-lSOO ~ OOO ___ .. .. ..... ·--· - - - _l· 
7,12 7oJB 989,91 o,o o,o 9qz,oq z,te 1,5o o,ol 9A2.~3 

9tooo, •~sno, o, •ssoo, 3841. o, 3B4l, 14\3, · 179, 982,53 
-- .. ---- -· o .ta--·--- ·11. B5 __ _ o ; o ---11.as·-- o ,o 18 ·--o. o 18 -- - o, o 1 a·-·-- o •·oz3 --- 9ti?~S3 - 9431 ,97 ··· --- --

o,oo1594 9~o. QSO, 950, 2 o o o.o l13~.os 10568,02 

1. 360 

CROACHt--'HIT SUTtONS• ____ 9250,0 - 107SO,O -- TYPE• ---- 0 HRGETe -·--rs 
~6 7,37 991,90 0,0 0,0 994 0 09 2olR 2,00 
o, 455 00, o, 45500, 3~36, o. 383~. 1634, 

. o,not6nl 12~0. 12so, 12so, 2 o o o,o tt36,oo 1056S,oo 
: c·--.... 0,?.1 ...... 11,86----·- o,o ·- ------ ll,BFJ ____ 0,018 ____ 0,0lf~ --- · o,Ol8 · --- o,022 - 964,c;3 · 9432,00 

I . - ------ . . --· ·- --· --- .. ------- ----- .. -- - - -·-· -- - ----- -.. ·- -·-- -------· --------· -------------·----------- -------------·- ........ - ---------- - ·---
1 ,1 •SECNO 7 1 650 : I 
~ . · [·- 3301 HV CHANGF:O ,_.ORE- THA N HI/INS - ..... ----- . ... .... . ----- --- - - -- ·-- ------- .. -------- --- ---- --- ....... - -- ----·----------------------- - ---- --- .. 

! - -- 3470 fNCROACH .... n JT · STIITJor.,s.- ---·9zso. o----1 o7so.o-- -TYPE• ---- -·· o TARGETe~ -- -·Ison. ooo - ---- ------------ ----- ----·-- ·-- -- ·· - -- ---- - ---
: -1 7,~5 6.1l6 993,6~ 9Q3,t'>b o,o 996,60 Ze91 2 1 30 0,22 ~f\ "1,23 
l -- ?~ ~~~; ----~i~~~a - -·-o ~~ '---~~;~~8---~~~~8 ---- o,o ~9 -----~~~~s ---~~-~~2--· 9a~~~j -- 94;~::~~-------------------- --- -- ------- -- --- --
" ' OoOOZSf.8 1150o . ll50o 1150. 4 ll 0 o,o 11lloll l0566 , S6 . 

C~HV• 0,}00 CEHII• 0 0 300 

1 
.. 1 •SECNO 7,R8S 

1 .. I 3280 -CRose:; . SE CTJ or.r ---- -- -- 7o89 -EXTENDED ____ 10 e 38 . F'F.ET ----- -- ----- ... ---- ---------------- - - ----- ---------------------···-- - - - --- - - -:--- -
I 

'" ! .. r--- 3301 HV CHANGE'D ~ORE~ - THAW HII.lNS - - -- - ·- ----- - ---· ------ --- --···· -· ··-------- -----·- - ------- ----- --- ----------
; ,_, 
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I. I h,9bO 984,02 9A4,54 o.o 14,25 3,01 1111,40 o.o o,ol 
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